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Objectives

ÅIntroduce Imaging Modalities

ÅIllustrate Neurodevelopment with Magnetic Resonance 

Imaging (MRI)

ÅIntroduce Advanced MRI Techniques

ÅExamples with Imaging of Environmental Exposures



Brain Composition

The brain is mostly water

ïContent 92-95% in neonate, 82-85% in adult

ÅGray Matter

ïNeuronal cell bodies, glia, and capillaries

ÅWhite Matter

ïAxons, myelin, oligodendrocytes

ÅCerebrospinal Fluid (CSF)

ïWater like substance that cushions the brain and also 
transports hormones and waste products



Brain Pathology and Injury

ÅVisually Detectable by Imaging

ïAbnormal size, shape, composition, contrast
ÅAbsence of a structure

ÅMalformation of a structure, a tissue

ÅDestruction of a structure, tissue
ïVolume Loss, Degeneration, Demyelination

ÅAddition of a structure
ïCyst, Hemorrhage, Neoplasm

ÅMicroscopic Level Becoming Quantifiable by Imaging

ïAbnormal functional development
ÅAbnormal neurotransmission, circuitry, networks









Concerns for MRI Usage

ÅWhile there are no biohazards, safety can be an issue

ÅContraindications

ÅMotion

ÅSedation

ïInfants and children 

ïAdults with claustrophobia for MRI

ÅExpensive

ïStaffing, Device

ÅFixed Location
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Brain Development - Visualized



Brain Development - Visualized









Advanced Magnetic Resonance

ÅVolumetric and Surface Features

ïHigh resolution anatomical Imaging 

ÅMicroscopic volume

ÅCortical thickness measures

ïSpecialized software 

ÅPerfusion 

ïEndogenous contrast mechanism (Arterial Spin Labeling)

ïReveal blood flow, distribution and volume



Advanced Magnetic Resonance

Å Functional Imaging of the Brain

ïPerform a cognitive or motor task, detect localized paramagnetic changes from blood 

with rapid imaging

ïCan also be performed as ñresting stateò without a task

ïReveal neuronal function associated with a given task

ÅDiffusion Imaging of the Brain

ïTrack the diffusion of water along fiber pathways using rapid imaging and strong 

gradients

ïReveal white matter tract organization in the brain

ÅSpectroscopy of the Brain

ïMeasure proton signals of amino acids in selected regions by suppressing water signals

ïDiscern pathology based upon the chemical profile






































